Background: This study aimed to systematically review the randomized controlled trials on the efficacy of applying
Introduction
Functional dyspepsia (FD) is one of the most prevalent gastrointestinal maladies, which is defined as the presence of any one of the following four cardinal gastrointestinal symptoms according to Rome III criteria diagnosed for functional gastrointestinal disorders, including early satiation, postprandial, epigastric burning and epigastric pain (Tack et al., 2006) . In addition, upper abdominal fullness is also considered to be one of the main symptoms of FD in Asia Consensus Report. Although abdominal ultrasonography, upper endoscopy, computed tomography and laboratory examination indicate that patients with FD, without organic or metabolic disease, are still unable to identify the causes of these symptoms (Miwa et al., 2012a) .
Considering the definition and diagnostic criterion of FD are different in populations, a variation of the surveyed population and environmental factors, the prevalence of FD is different from country to country (Stanghellini et al., 2016) . A global study reports that the total prevalence of FD is 10%-30% worldwide and the prevalence to Rome I criteria is 38%-18% while the prevalence to Rome II criteria is 24%. There is another study shows that the prevalence of functional dyspepsia is 23.8% in the United Kingdom, 15% in the United States and it's 14.7% in North Europe (Mahadeva and Goh, 2006) . Several epidemiological studies demonstrate that the prevalence of dyspepsia in Asia is 8%-23%, and 10% in Japan, 20 Clinical guidelines for functional gastrointestinal disorders state that prokinetic drugs and proton pump inhibitors are the main choices of FD therapy, however the clinical effect is insufficient and with obvious side effects of long-term medication, the treatment for FD is full of controversy (Ho et al., 2016) . Now, more and more patients are eager to substitute complementary and alternative medicine for pharmaceutical medication, especially for herbal medicine and acupuncture therapy, with minimal side effects and significant clinical efficacy (Tillisch., 2007) . Acupuncture has been used in China, Japan and South Korea for a long time to treat gastrointestinal diseases, particular in alleviating gastrointestinal symptoms such as abdominal distension, belching, dyspepsodynia and stimulate appetite, with a large amount of experimental and clinical data can be corroborated (Chen et Wang and Yao, 2007) . Accompanied by a growing interest in curing FD with acupuncture, it's still necessary to examine the efficacy of manual acupuncture on FD. Our previous study indicate that manual acupuncture can enhance the gastric emptying rate and reduce the symptom scoresin patients with FD, and also improve the status of the depression and anxiety (Yuan et al., 2015) . In consideration of limited sample size, the current study is not sufficient to demonstrate the effectiveness of acupuncture. Therefore, we included more RCTs in our analysis of mannual acupuncture in the treatment of FD and the effects of physical therapy such as moxibustion, herbal medicine and electroacupuncture were excluded. In the meantime, the core acupoints and combination of acupoints were also statistical analysised in this article to guide for future research and practice.
Materials and Methods

Data mining
The entry in the following data bases before 30th, Jul. 2016 were searched: Cochrane Library (English), PubMed (English) and Embase (English), Chinese Scientific Journal Database (VIP database, Chinese), China National Knowledge Infrastructure (CKNI, Chinese), Sino-Med (Chinese) and Wan-fang Database (Chinese). MESH terms included "randomized/randomised controlled trials", "functional dyspepsia", "acupuncture", "acupuncture and moxibustion", "manual acupuncture", "needle stimulation", "functional gastrointestinal disorders". In the meantime, manual searching on the reference of reviewed articles, the aspects of conference abstract and reference lists were done independently. EndNote software was used to manage citations obtained in the data bases search.
Case requirement
Studies should meet the following requirements: (1) Research subjects: patients enrolled with an unequivocal diagnosis of FD (including EPS and PDS); blind or allocation concealment was not required; no age, race and gender restrictions; (2) Study design: RCTs studies in both English and Chinese were included; (3) Interventions: needle material, selection of acupoint, acupuncture manipulation, duration of needle retention, duration of course were not further classified in manual acupuncture; pharmacological medication was defined as gastrointestinal tract regulator medications; (4) Outcome measurements: the primary outcome measures included the total effective rate, excellent rate; secondary outcome measures included symptom scores, frequency and amplitude of electrogastrogram, gastric emptying, gastrin (GAS), motilin (MTL) and side effect.
Exclusion
The following cases were not included in this study: (1) Animal experiments, case reports, summaries and reviews; (2) RCTs lacked clear diagnostic criteria or basic information of the subjects or interventions; (3) Manual acupuncture combined with moxibustion, acupoint catgut embedding, acupoint application, acupoint injection, acupoint press, cupping, auricular acupuncture, herbs, music, massage or pharmacological medication; (4) Studies compared with manual acupuncture, moxibustion, acupoint catgut embedding, acupoint application, acupoint injection, acupoint press, cupping, auricular acupuncture or herbs; (5) Studies published repeatedly.
Risk of bias assessment
Based on the criteria of "risk of bias" in the Cochrane Handbook for Systematic Reviews of Interventions (Version 
Statistical analysis
Review Manager (Version 5.3) was used for meta-analysis and the Stata (Version 12.0) was used for sensitivity analysis. Then, frequency and clustering analysis were conducted by SPSS (Version 19.0). The heterogeneity of the study was analyzed by Cochrane Q test and I 2 . The total effective rate, excellent rate of acupuncture on FD were presented as odds ratio (OR), and symptom scores and plasma MTL concentration were expressed as the weighted mean difference (WMD) with 95% confidence intervals (CIs). The fixed effect model proposed by Peto was utilized when the heterogeneity of the test results showed I2≤50%, P≥0.1; random effect model which proposed by Dersimenian and Laird was used when the heterogeneity test showed I2＞50%, P＜0.1. The funnel plot symmetry analysis was carried out to examine whether there was publication bias when more than ten articles were available for comparison.
Results
Description of selected Trials
Thirty-one trials met our criteria were chosen for the meta-analysis. Figure 1 described the selection procedure in detail, included articles researching and the reason for selection. Table 1 presented a detail description of selected studies. MLT: Motilin level.
Risk of bias assessment
Meta-Analysis Results
A total of thirty-one articles were included in our analysis, 1314 in the trial groups and 1257 in control groups.
Patients in the trial groups used the manual acupuncture and the control groups were treated with GI tract regulator Because of the significant heterogeneity, a sensitivity analysis was performed. The sensitivity analysis indicated that the elimination of any trial did not significantly change the results in homogenization or CIs, meaning that the result is reliable. (Figure 8 ). 
Frequency analysis of acupoint
Frequency analysis was performed on acupuncture prescriptions included in the study， a total of 43 acupoints were involved. Among these, ST35, P6, CV12, ST25, LR3, BL21,, BL2, CV6, LR14 and CV10 were the most frequently used acupoints (table 2) . Figure 10 ). There have been several articles on the meta-analysis of the acupuncture treatment for FD. One article reported that there was no significant difference between domperidone and manual acupuncture in improving symptom scores (RR: (Zhou WM et al., 2016) . In addition, we also performed frequency analysis and cluster analysis on 60 acupuncture prescriptions of 31 RCTs, the results showed that ST35, P6, CV12, ST25, LR3, BL21,, BL2, CV6, LR14 and CV10 were the most frequently used acupoints, and ST36, P6, CV12；ST25, BL20, BL21；LR14, LR2, BL18, LR3；SP9，ST44 were the main acupoints groups treating for FD.
Although our results confirm the effectiveness of mannual acupuncture, there are still multiple factors that did not escape our attention.Firstly the methodological quality of the including literatures, eight articles (25.8%) had a high risk of bias and randomization procedures were unclear in nine studies (29.0%). Only two trials (6.5%) reported methods with an allocable sequence. Although all studies had reported the comparability of the baseline, there was only one study (3.2%) blindly pick participants and personnel. Two trials (6.5%) carried out a blind survey on outcome assessment. Secondly, another unavoidable reason which led to the collection bias was that all selected literatures were retrieved in Chinese and English databases, no other language databases were searched. In addition, regardless of the fact that two of them were published in English, all the studies were from China. One could anticipate that there was unpublished literature, contributing to the bias. Thirdly, there was a significant heterogeneity in the analysis of the symptom scores of FD (P＜0.00001, I2=90%). For this reason, we carried out the sensitivity analysis to explore the sources of heterogeneity. Unfortunately, we could not obviously change CIs or led to homogenization while cut off anyone trial. So the heterogeneity was still not obvious. In conclusion, the low affirmation of the inclusion could lead to significant heterogeneity, high risk and bias, which seriously affected the reliability of the evidence. Therefore, our conclusion should be cautious.
Conclusion
Acupuncture has promising efficacy in the treatment for functional dyspepsia, compared to the standard medical treatment, it has a better clinical efficacy. Acupuncture is also a safe method to improve the symptom scores and MTL level. However, determining how to deliberate acupuncture deserves further studies.
